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Anxiety and Depression Scale (HADS) and 
the VAS for Anxiety (VAS ‑Anxiety). The HADS 
contains 14 items assessing separately anxiety 
and depressive symptoms. A score above 7 points 
is considered a cutoff value for anxiety or de‑
pression cases.12 The VAS ‑Anxiety consists of 
a 100‑mm line with the following anchors: 0, 
“No anxiety”, and 10, “The worse possible anx‑
iety.” Clinical and sociodemographic data were 
collected by reviewing medical records and us‑
ing a tailor ‑made questionnaire (Supplementa‑
ry material, Table S1).
The study was approved by the Independent 
Bioethics Commission for Research of the Med‑
ical University of Gdańsk (Gdańsk, Poland). 
Written informed consent was obtained from 
all participants. Of the 224 eligible patients, 
10 patients (4.46%) did not complete the VAS‑
‑Anxiety scale and 14 patients (6.25%) did not 
complete the HADS questionnaire. Thus, the re‑
sults from 200 patients were included in the fi‑
nal analysis.
Statistical analysis Data were presented as 
mean (SD) or absolute values and percentag‑
es. The Spearman correlation coefficient and re‑
ceiver operator characteristic (ROC) curves with 
area under the curve (AUC) and the Youden in‑
dex were used according to the recommenda‑
tions of test reliability analysis.13 An α level of 
0.05 or lower was considered significant. The Sta‑
tistica 12 software (StatSoft, Oklahoma, Tulsa, 
United States) was used for all analyses.
Results The HADS and VAS ‑Anxiety scores are 
presented in Supplementary material, Table S2. 
Introduction Recently, experts of the Ameri‑
can Heart Association and Society of Thoracic Sur‑
geons recommended the assessment of patient‑
‑reported outcomes (PROs), which is becoming 
obligatory in cardiovascular clinical trials and 
daily clinical practice.1,2 Among PROs, more em‑
phasis is placed nowadays on assessing patients’ 
psychological state, which is sometimes ignored 
despite the existing evidence that it constitutes 
an important determinant of health and well‑
‑being.3‑6 Anxiety may constitute a natural reac‑
tion to stress related to a disease itself.7 In many 
patients, anxiety can be a transient state. How‑
ever, a significant group of patients may suffer 
from a prolonged, elevated level of anxiety.3,7,8 
Research has shown that the prevalence of anx‑
iety disorders among patients after cardiac sur‑
gery may reach 45%.4,7 Anxiety among patients 
with cardiovascular diseases is associated with 
worse psychological functioning, suicidal ideation, 
higher risk of readmission due to cardiac events, 
as well as higher morbidity and mortality.8‑10 Giv‑
en the above data, routine screening and follow‑
‑up assessment of anxiety is recommended.4,5‑7,11
A screening method should be valid, reliable, 
short to complete, and easy to interpret by a cli‑
nician. The Visual Analogue Scale is widely used 
to assess a wide range of symptoms.12 The aim 
of our study was to provide outpatient cardiol‑
ogy caregivers with a short, valid method use‑
ful for a quick identification of patients at risk 
of anxiety disorder.
Methods A total of 224 consecutive patients 
attending a follow ‑up visit 3 months after a car‑
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diagnosis of anxiety disorders may be hin‑
dered by a possible overlap between anxiety 
symptoms and somatic symptoms related to 
cardiovascular disease.
Previous studies have shown that the VAS‑
‑Anxiety is a reliable tool for assessing preop‑
erative anxiety.12 In the current study, the scale 
was proved to be useful and reliable also for 
evaluation of postoperative anxiety. The scale 
was validated against the HADS, which is one 
of the most frequently used scores for measur‑
ing anxiety.6 The cutoff value of 2 points de‑
termined using the HADS should be consid‑
ered a “red flag” denoting a significant anxi‑
ety level. Although the determined cutoff point 
seems to be low, it should be stressed that in 
the case of a screening test, the most impor‑
tant factor is its diagnostic sensitivity, which 
refers to the ability of the test to indicate a per‑
son with a particular condition. Additionally, 
the obtained Youden index and AUC results 
confirmed this cutoff to be an optimal value.13 
Since the general aim of a screening is to iden‑
tify patients who may require further diagnos‑
tic or therapeutic intervention, higher sensi‑
tivity of the test seemed to be a highly desir‑
able feature.
Our study revealed that 25% of patients pre‑
sented symptoms reflecting an elevated level of 
anxiety. Considering that the overall number 
of cardiac surgeries performed in Poland was 
20 000, it can be estimated that about 5000 pa‑
tients may suffer from increased anxiety after 
cardiac surgery. Although this conclusion should 
be treated with caution, it may illustrate the pos‑
sible scale of the problem.
Our results concerning the prevalence of ele‑
vated anxiety are in line with available literature 
data.9,12,14 In a similar study, Rymaszewska et al15 
assessed the psychological status 3 months after 
coronary artery bypass grafting and observed 
a medium level of anxiety in about 25% of pa‑
tients and high anxiety level in 7.6%. The noted 
differences in anxiety rates between studies are 
probably related to the use of different methods 
for anxiety assessment.
In summary, evaluation of postoperative 
anxiety seems vital considering its associa‑
tion with adverse events and cardiovascular 
morbidity. Identification of patients who may 
require an intervention is one of the key ele‑
ments in management planning and prediction 
of treatment outcomes.5,10,14 The VAS ‑Anxiety 
fulfills the role of a screening test and meets 
PROM requirements. Its additional advantage, 
as shown in our study, is its simplicity and high 
acceptability.
One potential limitation of our study should 
be noted. Our participants attended the clinic 3 
months after the surgery, and the study did not 
include data from patients who did not present 
for a follow ‑up assessment.
Results indicating a clinically significant anxi‑
ety level were reported for 51 patients (25.5%) 
considered as “anxiety cases.”
Criterion validity was determined with 
the use of the HADS. Significant positive cor‑
relations were observed between the VAS‑
‑Anxiety scores and HADS subscales (Supple‑
mentary material, Table S3). The optimal cutoff 
value for the VAS ‑Anxiety determined against 
the HADS ‑Anxiety subscale (score >7 points 
was considered an “anxiety case”) was 2 points 
(Youden index, 0.53; sensitivity, 96.1%; spec‑
ificity, 57.0%; AUC, 0.83). Detailed results of 
the ROC analysis with the AUC and Youden in‑
dex are presented in FiGUre 1 and Supplementary 
material, Table S4.
Discussion The value of objective clinical pa‑
rameters in assessing treatment outcomes is 
unquestionable. However, it seems that com‑
plete and accurate picture of patients’ health 
and well ‑being may be obtained by combining 
objective clinical and somatic with psychologi‑
cal factors assessed from the patients’ perspec‑
tive. Thus, PROs have received a growing atten‑
tion. As a consequence, the need for develop‑
ment and validation of PRO measures (PROMs) 
is also emphasized.1,2
The VAS was chosen because it is short and 
easy to complete and interpret. Thus, it seems 
to have desirable characteristics of PROMs 
and to satisfy the requirements for a screen‑
ing test. Although there are some standard‑
ized scales available to assess anxiety, these 
instruments are quite long and may cause dif‑
ficulties for elderly patients.12 Moreover, some 
scales assessing anxiety contain questions re‑
garding somatic symptoms5 and might pro‑















 Figure 1 Receiver operator characteristic curve of 
the Visual Analogue Scale ‑Anxiety with the optimal cutoff value
 Abbreviations: AUC, area under curve
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